Convective available potential energy (CAPE) is a measure of the amount of energy 11 available for convection in the atmosphere. The satellite-derived data over the ocean and land 12 is used for a better understanding of the atmospheric stability indices. In this work, an attempt 13 is made for the first time to estimate CAPE from high spatial and temporal resolution 14 measurements of the INSAT-3D over the Indian region. The estimated CAPE from the 15 INSAT-3D is comprehensively evaluated using radiosonde derived CAPE and ERA-Interim 16 CAPE. The evaluation shows that the INSAT-3D CAPE reasonably correlated with the 17 radiosonde derived CAPE; however, the magnitude of CAPE shows higher values. Further, 18
Introduction

25
Convective available potential energy (CAPE; Moncrieff and Miller, 1976 ) is a 26 measure of convective potential in the atmosphere that incorporates the instability and 27 moisture ingredients (Johns and Doswell, 1992) . Climatology of CAPE provides valuable 28 information for severe weather forecasting. CAPE can also be used as a potential indicator of available in near-real time from 1 January 1979 onwards. The ERA-Interim generates gridded 148 data, including a large variety of surface parameters that describe the weather as well as land 149 surface and ocean conditions at the 3-hourly and 6-hourly interval. The present study utilizes 150 the CAPE derived from the ERA-Interim dataset. The data are extracted over the Indian which CAPE is estimated after assuming that all the condensate has fallen out of the air 160 parcel and (2) reversible CAPE in which it is assumed that the condensate remains within the 161 parcel. In the present study, the pseudoadiabatic algorithm is used to calculate CAPE. 162 Further, CAPE is very sensitive to near-surface temperature and humidity (Gartzke et al., 163 2017), which are known to vary spatially. However, Ratnam et al. (2016) found that the 164 variability of the atmospheric state within the INSAT-3D footprint sampled by the radiosonde 165 had little bias over the Indian region. They also reported that the difference in temperature 166 between INSAT-3D and ERA-Interim reanalysis datasets lies within 1K and a dry bias of 5-167 10% was found in the lower and mid-troposphere relative humidity when compared with the 168 ERA-Interim reanalysis datasets. In this scenario, it is assumed that the spatial sampling 169 mismatch may not affect much in the calculation of CAPE and hence are neglected in the 170 present study. In addition, only cases with radiosonde profiles having CAPE greater than 0 J 171 9 kg -1 are included in the analysis. This threshold is used to eliminate the large number of zero 172 CAPE values.
173
The integration of the buoyancy of the air parcel from the level of free convection 174 (LFC) to equilibrium level (EL) gives the measure of CAPE.
Where, is the virtual temperature of the air parcel and is the virtual temperature of the 177 environment, g is the acceleration due to gravity. The LFC is situated above the lifting 178 condensation level (LCL) and at that level, the parcel temperature is greater than the 179 environmental temperature. This is calculated by lifting the air parcel moist adiabatically. The
180
EL is situated above the LFC and at this level, the parcel temperature is less than or equal to 181 the environment temperature. At EL, the air parcel attains stability and the convection stops.
182
Under stable environmental conditions, the LFC and EL will not be present. The procedure to 183 estimate CAPE is similar as discussed in Uma and Das (2017) .
184
The error in estimating the CAPE is determined by applying the standard error 185 propagation formula (Bevington and Robinson, 1992 195 In this work, 20 stations are selected for which the radiosonde profiles are available 196 during the study period (location shown in Fig. 1 ). among other land regions. During the monsoon season (Fig. 6c ), the east coast of India, AS,
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BoB, and foothills of Himalayas shows relatively higher CAPE than the other regions.
293
During the post-monsoon period (Fig. 6d) , the northern parts of AS and BoB, east coast of The response during pre-monsoon is observed to be higher for strong and extreme with the radiosonde measurements above ~3000 J kg -1 .
441
The spatial and temporal distribution of CAPE reveals that the weak instability is 442 predominant during winter season, moderate instability is higher during post-monsoon, strong 443 instability is more during monsoon period and extreme instability is higher during pre-444 monsoon months. The diurnal variation in mean CAPE shows a bimodal distribution with 445 primary peak around mid-night and secondary peak in the afternoon times for most of the 446 regions and in different seasons. The seasonal mean CAPE shows that the land areas show 
